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Christmas Island and Pulu Keeling Expeditions 2010 to 2012: 
field work and locality records 

Tan Heok Hui 1 *, Tan Siong Kiat 1 , Tan Kai-xin 1 , Joelle Lai Chiu Yun 1 , Jose Christopher Mendoza 2 & Tan 
Swee Hee 1 

Abstract. This present series of scientific exploration and expeditions was carried out from 2010 to 2012, totalling 
six and two weeks, and covering 153 and 50 field stations (some repeated) in Christmas Island and Cocos (Keeling) 
Islands respectively. The expeditions were carried out by a principle team of 11 from Singapore, with participants 
from Australia, Japan and Taiwan. 


WORKFLOW 

This present series of scientific exploration and expeditions 
was carried out from 2010 to 2012, covering 153 and 50 
field stations (some repeated) in Christmas Island and Cocos 
(Keeling) Islands respectively. 

At any one time, one or more teams would be out in the 
field, usually two teams of minimally two persons. For the 
stints where part of the team left for Cocos (Keeling) Islands, 
the other part of the team stayed on in Christmas Island to 
carry out routine survey work, in accordance to the tide 
table for intertidal zones. 

For dive work, field sites were recorded pre-dive. Subtidal 
specimens that had been collected were usually kept in separate 
plastic containers or in mesh bags for robust specimens. Depth 
was noted using Suunto™ dive chronometers. After each 
dive, samples were consolidated in a bucket with seawater 
and kept cool. As each dive trip consisted of two boat dives, 
there was provision for sufficient containers, chemicals and 
bait. Upon reaching the jetty, the samples were sent directly 
back to base camp for processing. For shore dives, typically 
only one dive, the same procedure was followed as above. 

For terrestrial work involved with caves, permission and 
guidance was sought from Park officers. Adequate safety 
gear was used—headlamps and cave helmets. No rappelling, 
rock climbing or ropes were used. Only caves with easily 
accessible water were surveyed. Specimens obtained were 
placed in cooler boxes and brought back to base camp for 
processing. 
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For intertidal work, tidal changes were closely monitored 
to ensure maximal survey time. Suitable footwear (usually 
dive booties) and torches were used. Specimens obtained 
were placed in cooler boxes and again brought back to base 
camp for processing. 

For life colour documentation and processing of the collected 
fauna, the animals were either photographed alive in tanks or 
euthanised (in accordance to NUSIACUC regulations). Two 
typical background colours were used, either white and/or 
black. Digital cameras used were Nikon™ DSLR (models 
D300, D700, D3S) with appropriate macro lenses (60 mm 
f/2.8, 105 mm f/2.8), extension tubes and wireless macro 
flash system (R1C1 system). Digital images were captured 
in both raw and jpeg formats. Portable copy stands were also 
used to stabilise the camera setup. Organisms photographed 
were tagged separately and placed into individual containers 
for preservation. 

For specimen processing, aquatic vertebrates were euthanised 
with an overdose of MS-222. For aquatic invertebrates, they 
were euthanised using ice slurry or freezing. Vertebrate 
specimens were fixed with 10% formalin solution for one 
to two weeks, then soaked in water for formalin to leach 
out, and subsequently stored in 75% ethanol. Invertebrate 
specimens were directly preserved in 75% ethanol. For larger 
invertebrate specimens, they were injected via hypodermic 
syringes with 95% ethanol before being soaked in 75% 
ethanol. 

Plastic and thick paper tags were used to identify the field 
station lots. For delicate and fragile specimens, they were 
placed into separate plastic containers individually. For 
general collection lots, a single lot is placed into a perforated 
zip bag with a collective field station tag. Stationery used is 
usually 2B graphite pencils, which have been proven to be 
fade- and tamper-proof in preservative fluids. 
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For transport of specimens, all liquid preservative had to be 
drained. The specimens were placed in plastic drums and 
air-tight containers. Delicate specimens were further wrapped 
and cushioned with moist tissue paper. 

Requisite collection permits and export permits had been 
obtained prior to start of expedition (see earlier chapter for 
more details on the permit numbers). 

FIELD LOCALITY RECORDS 

Initial recording of field location data was in waterproof 
notebooks with pencils. The data was transferred into a 
Microsoft™ Excel document. The GPS coordinates were 
recorded mainly using Garmin™ GPSmap 60CSx, and 
expressed as degree and minutes (with decimals). The location 
data is presented in five tables, detailing field stations, dates, 
time of the day, location and GPS coordinates. See Fig. 1 


for Christmas Island field work localities, Fig. 2 for Cocos 
(Keeling) Islands field work localities and Fig. 3 for North 
Keeling field work localities. 

The tables are presented as follows (where XX is a running 
series of numbers): 

Table 1 for Christmas Island 2010 field location records, 
where the code CI-XX was used for terrestrial and intertidal 
field stations, and CI-D-XX was used for subtidal stations. 

Table 2 for Christmas Island 2011 field location records, 
where the code CI-XX-2011 was used terrestrial and 
intertidal field stations, and CI-DXX-2011 was used for 
subtidal stations. 

Table 3 for Cocos (Keeling) Islands 2011 field location 
records, where the code CK-XX was used for all field 
stations, irrespective of habitat. 
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Fig. 1. Map of Christmas Island, showing survey locations (where each symbol may represent more than one site or represent multiple 
surveys), circle = 2010, square = 2011, triangle = 2012 (adapted from Cogger et al., 1983). 
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Fig. 2. Map of Cocos (Keeling) Islands - southern atoll, showing 
survey locations (where each symbol may represent more than one 
site or represent multiple surveys), square = 2011, triangle = 2012 
(adapted from Cogger et al., 1983). 



Fig. 3. Map of Cocos (Keeling) Islands - North Keeling Island, 
showing survey locations, triangle = 2012 (adapted from Whiting 
et al., 2014). 


Table 4 for Christmas Island 2012 field location records, 
where the code CI3-XX was used terrestrial and intertidal 
field stations, and CI3-DXX was used for subtidal stations. 

Table 5 for Cocos (Keeling) Islands 2012 field location 
records, where the code CK2-XX was used for all field 
stations, irrespective of habitat. 

SPECIMEN DEPOSITION 

Specimens collected are deposited in the Queensland Museum 
(QM), Brisbane; Western Australian Museum (WAM), Perth; 
and the Zoological Reference Collection (ZRC) of the Lee 
Kong Chian Natural History Museum, National University 
of Singapore. Primary types of new taxa are kept in the QM. 
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Date Christmas Island Field Location Station No. Time GPS readings (S) GPS readings (E) 
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Tan et al.: Field work and locality records 
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Table 3. Cocos (Keeling) Islands 2011 field locality records. 


Tan et al.: Field work and locality records 


w 

IZ) 






















BX 






















.G 

ON 


O 

in 

in 

o 

in 


o 

cn 

cn 

CN 

G - 

m 

Cn 


cn 


cn 

CN 


'O 


<—i 

^r 

o 

o 

'sf 

o 

oo 

r- 

in 

o 

oo 

o 

o 


o 

o 

in 

i—i 

00 

oo 

C9 

IT) 

r- 

IT) 

o 


CN 

o 

oo 


m 

oo 

(N 

oo 

OO 

»—i 

o 

OO 

cn 

00 

CN 

oo 

zj 

— 

On 

i—H 

On 

On 

On 

ON 

On 

1—H 

CN 

CN 

ON 

ON 

CN 

cd 

CN 

CN 

d 


On 

ON 


lO 


in 






in 

in 

in 



in 

in 

in 

in 

in 

in 


^1- 

CO 

A 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Mh 

O 

O 

O 

O 

O 

O 

O 

O 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

ON 

ON 

ON 

a 

W 

w 

PQ 

W 

w 

w 

PQ 

PQ 

PQ 

PC 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 


G 

JO 

— cn cn 


<ri 

'O 

■a 

r- 

ON 

o 

•H 

fN 

cn 

o 

o 

gS 


>n 

NO 

r~ 

00 

ON 

1 2 


^ u ^ 






5 

s 

5 

5 

o 

S 

5 

s 

5 

s 

5 

s 

u u u 

u 

u 

u 

u 

a 

a 

o 

a 

u 


u 

V 

U 

a 

U 

a 

u u 


CO ON 


r-~ 

o 


r- 

o 


inroTi^ciinTiin 

i-h i-h i-H 06 oo on oo i-h 


o in 
cn cn 
O CO 

no id 

o o 


CN (N 
CN ON 
Gf; 

id d 


(NMMMMMMDDM 

C/}C/3C/}C/3GOGOGOC/)C*)GO 


ON 

O 


<N 

GO 


M in m 
(N h O 
i"- no in 


M M M 


CN m 
CN m 
i-h 

id on 

o o 


(N m m n n 
GO CO GO CO GO 


cn cn tj- in no 


o u u u u 


-o 

g 

cd 


£ 


g 

U 

o 

CO 

d 

o 

o 

g 5 


-o -o 

c s 

cd cd 


t: 

1 I 

JQ 

C/D 

-M c3 
ft <D 

CL, T3 
00 § 
o 

.X. o 
G 03 
cd W 

H CQ 


TO 

G 

cd 


(/D 

.O 

£ 1 

g 3 2 

3 m 

‘G* C/3 

5 o 

£ ^ 

g 3 C 

§ § 33 

I'.f! 


-o 

s 


Gh 

CD 

TO 


C/D Oh 
kP ^ 


-o 

G 

cd 


I £ 

S' .2 

-a 1 


S3 
tu 

s 

■a 33 

d § 


-TO 

G 

03 


I 


TO 

G 

cd 


Oh 

<D 

T3 


G 

§ 


o O 


& 

(D 

-o 

a 

On 

00 

CN 

-T3 

G 

03 


Gh 

CD 

TO 


-o 

G 

cd 


-G 

Gh 

CD 

-o 


“1 
•§> G 
G o3 

H £ 


cd .ft « 

<D 3 „G 
G O « 

„ Cd 

■g =r « 
■S ^ D3 

O c C/D 

Gh « CD 

o £, g 

2 ; c £ 


O -a 

bo D 

■B ‘g 

*3 > 

W GO 

a o' 

03 GO 

-a a 

•kC o 

, g 
cm G 
G—i ra 
O <! 


oooooooo 


o 

CN 

a a a a a a a a a 

CdCdCdCdCdCdCdCdCd 


ON o o o o o o 


M 

O 

w 

O 

Cd 

GO 

5 


T3 

CQ 

Ml 

*C/D 

Lm 

O 

o 

a 

G 

-2 

G 

td 

o 

G 

O 


3 

Cm 

C/D 

G 

a 

CQ 

& 

o 

W) 

cd 

.G 

*o 

Qh 

CD 

O 

-G 

o 

C3 

O 

-G 

_o 

o 

CD 

3 

-G 

cd 

a 

c2 

2 

cd 

CQ 

-G 

cd 

hQ 

tn 

o 

& 

o 

G 

a 

CD 

-G 

Cm 

O 

Cm 

O 

a 

d 

M 

■< 

-o 

_G 

o 

G 

G 

GO 

cd 

!g 

3 

O 

t/5 

O 

C/D 


G 

CD 

-G 













o 

O 

O 

O 

O 

O 

CN 

CN 

CN 

CN 

CN 

CN 

-G 

-G 

-G 


-G 

-G 

a 

a 

g 

a 

a 


cd 

cd 

cd 

cd 

cd 

cd 

S 

S 

S 

S 

S 

S 

_ 

,—i 


,—i 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 


O 0 
<D 

^ a 

"m C+H 

.3 o 

O K. 

Oh ^ 
0) CO 

£ .& 

a * 
.2 is 

J H 


Oh 

-8 

a 

On 

NO 

-o 

G 

Co 


O 

CN 

-TO 

G 

03 


Gh 

(D 

-o 


I 


n -S 

■>t c 

G _ § 

-S S' j 


-G 

EP 

G 
-G 
c n 
Vh 
O 

SC 


o3 

hJ 

ts 

O 

CQ 

¥ 

03 

CQ 

■3 

a 

(5 


Gh 

CD 

■O 


m) O O 


o3 

O 

CQ 

I 

CQ 

-G 

cd 

a 

£ 

Cm 

O 

CO 

£ 


-o 

§ 


a a" 

"S ._2 

AS ^ 
^ 13 

„ o 

g *3) 

CD O 

a *3 

% I 

C S3 

53 « 
u s3 

C/D 

(D ^H 

S-H o 

u & 
g 3 ^ 


G 

O 

O 

W) 


ooooooooooo 


ddddddddddddddddddddddddd 

jn^njn^=ljn4=lG3G!-GGl-G-G-GG=l-GGl-GG=!-G-GGl-GGl-GG: 

. a a a a a a a a a a a 

o3c3o3o3o3o3Go3c3o3o3 




14 


24 March 2011 near Rumah Barn (Boat Launch), West Island CK27 

25 March 2011 off William Keeling Crescent, Settlement, West Island CK28 S12°11.544’ E96°49.884’ 
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Table 5. Cocos (Keeling) Islands 2012 field locality records. 


Tan et al.: Field work and locality records 
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